
ExtrrMs of two Letters^ Written hy Dr. Garden 
0^ Aberdeen ; one concerning the Caufes of [eve- 
ralWmds^ iSfc. to Dr. Plot: the other concern- 
ing the Frobo(cis of Bees; istc. toDr^ Middietono 

ExtraU of the firfi Letter, 

H O the Obfervations I have jtt by me concern- 
ing Weather ht both few and of no great moment, 
yet I cannot refufe to impart them to the ThUofophical 
Society, being they are pleas'd to call for them. They 
are fuch as I doubt not they have heard of already, and 
1 give my conjedture about them meerly to excite others 
to enquire more narrowly into the truth of the mat- 
ters of fad, and from what caufes they may proceed. 
They relate cheifly to the Weather between the Tropicus , 
and I prefume to tranfmit them to you in this paper and 
fliall range them under thefe heads, i. Concerning the 
v/'mds which under the Line blow continually from Eaft 
to Weft. 2. Anentthe Weftern winds which are Itill to 
be found for fome degrees on this fide the Tropick* 
3. Concerning the flated changes of the Eafternwinds^ 
blowing the one half of the year from the North-Eaft 
and the other half from the South-Eafl:. 4. Concerning 
the flated Winters and Summers which are to be found 
at one time in diftant places of one and the UmcCoun^ 
trie. f. The fingularity of Peru as to this beyond any 
other partof the Earth. 6. Concerning the Itrong and 
lafting winds which blow over almolt all the known 
Earth abont the ^Equinoxes 

As to the firft, it is generally knov/n that there are 
continual Eaflern winds under the line which they call 
Brijes^ and therefore the accounts of Spanijh Voyages 
bear^ that .m their going to the Wc^-Indies they fai' 
Southwards from Spain along the Coaft oi Afriv\^ till 
^heybe beyond the Tr^/^/V>^ ot r<3:7^^^r within 20 degrees^ 
of the line, where they prefently find an Eafterly wind, 
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andfo they fail on Weftwards with fuU winds, fo as 
they have icarce any need to touch their fails in the^ 
whole Voyage .v and this they give as the reafon why the 
Voyage from Spain to the Wc^-Indies is fhorter, more 
eafie and moreaffured than the return to Spain. In the 
South Sea alfo going from new Spain or Feru to the P/^i- 
Uppines or China^ their Voyage is eafie failing always 
from Eaft to Weft neer the line, where the Eafteriy 
winds blow in their Poop, jicojta reports that in the 
year 15 84 there went a Ship from Calloa in Lima to the 
Philippines^ vfhidi failed 2700 Leagues without fight of 
Land and this in two months, without want of wind or 
any torment, and their courfe was almoft Itiil under the 
Line. For from Lima which is 12 degrees to the South 
he came to Manilla which is as much to the North. 

Now thefe continual Eafteriy winds between the Tro- 
picks I luppoie to proceed both from the motion of the 
Earth and the Vertical influences of the Sun after this 
manner. As you know the vaft fluid and Mther in which 
the Earth floats in its annual motion, moves forward with 
the Earth in that motion, or rather carries the Globe of 
the Earth along with it i even fo the Atmoj^here and a 
large Vortex oiJEther beyond the Moon goes round with 
the Earth in its diurnal motion, which tho' according 
as it is removed from the Earth it may be proportionably 
flower in its motion, yet that portion of xk\.z Jtmofphere 
which is neareft the Earth and lurrounds it, may be fup- 
pofed to keep equal! pace with the Earth in its motion, 
and if there were no changes in the Atmofphers Gravity^ 
I fuppofe it would always go along with the Globe of the 
Earth from WefttoEaft in an uniform motion, which 
would be wholly infenfihle to us. But that portion of 
the Atmofphere under the Line being extreamly rarified, 
its fpring expanded, and foits gravity and preflTare much 
fefs than the neighbouring pares oilhQ AtmoJi here, and 
coniequently uncapabie of the uniform motion so the 
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Haft, it muft lieeds be prcft Weftwards, and make that 
continual Brife from Eaft toWeft between th.€tropicks.As 
tothe iecond,the fame accounts bear, that on this fide the 
Tropic\ about 28 or 30 degrees there are to be found con- 
ftant Wefterly winds.and therefore the Spanijh fleets from 
the Weft Indies do not return the way they went.but thole 
both from P^ri^ and nt^Spam fail along the Coaft North- 
ward till they touch at Havana inC^ba, and being joyn'd 
together there,they feek their height without the Tro- 
pick^^ where prefently they find Wefteriy winds which 
ferve them till they come in view of the-^^^^r^/, and from 
thence to Sevill. In like manner in the South Sea thofe 
which return from thePhtlippmes or China toMexzca^to the 
end they may recover the Weftern winds , mount a 
great height till they come right againft the Iflands oija" 
pan.znd difcovering Calipbornia, they return by the Coaft 
of new Spain to the port of Acapulco^ from whence they 
parted. Sothattho* they fail eafilyfrom Eaft to Weft 
in both Seas within the Troptcks, for that the Eaftern 
winds reign there; yet returning from Weft to Eaft 
they muft feek the Weftern winds without the Tropicus 
in the height of 27 degrees* 

Now the reafon of this feems to me clearly deducible 
from the former 5 for the prefllire of the Air between the 
7r(?^^Vi^j' being continually lefs than the neighbouring 
parts of the Atmojphere, and fo confequently by them 
prefied Weftward, way being thereby given to the 
neighbouring Air for fome degrees without the Tropic ks^ 
its motion from Weft to Eaft is proportionably encreaft 
beyond that uniform motion it Would have if the whole 
Atmofphefi were of an equall prefliire, and confequent- 
ly there will blow a conftant wind from Weft to Eaft 
for fome degrees beyond the Trepicks. 

The third thing I have had occafion to obferve is, that 
by what I can collect from the accounts of Eaftern Voya- 
ges^ thofe Eafterly winds between the Tropicki do not 
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blow conftatitly from the fame ^oint, nor diredly from 
the Eaft; but for the one halt of the year, to wit from 
April to l^ovember or thereabouts, they come from the 
South-Eaft, and for the other half of the year, z/?';^. from 
November to Jpril ^ they blow from the North-Eaft. 
And thefe I fuppofe they call their Monfons and trade 
winds. Hence it is that they who fail from China^ Ja- 
fatly &c. to Bantam rauft wait the Northerly Monion 
which falls between November and April ; and they who 
rQtxxrn itova Bantam rauft go back again when the Sou- 
therly Monfon comes, which is between April and No^ 
vember. And the Currents of the Seas are faid toob- 
ferve the lame motion, and changes with the winds. I 
know not whether thefe Monfons do blow exadly from 
the fame points in all parts, for it is like where there 
are Bays ^ highlands and IJlands ^ &c. the Monfons may 
blow from different poiuts; but this is cheifly to be under- 
ftoodof open Seas. 

Now thefe Monfons I think may be eafily accounted 
for from what has alreadie been faid auent the caufe 
of the continual Eafterly winds between \}ci€Troyicks\ 
for feeing the lefTening of the -^^Vs prefTure under the 
Line, and the preflure of the Neighbouring parts of the 
^/^;w(?75^^^r^ thereupon occafion thefe continual Bn/^j-, if 
the Sun were confkantly in the jEquinoHialLine, it is like 
the wind would blow flill diredly from the Eaft, but in 
that he is the one half of the year on the one fide of the 
Line and the other half on the other, there muft otne- 
ceffityfollow a change of thefe Brifes into flated Mon- 
fons. For imagine the Atmofphere to be divided into 
two equal Hemtfphereshj the jEquinoclial Plane ^ if the 
SunwtTc always in the Plane ^ there would be ftill an e- 
qual prefTure from both thefe //(?m;y^Z?^r^/ upon the Air 
under the Line and the Brife fhould be dire(3:ly from the 
Eaft. But now when the Sun comes on the North fide 
of the Line as far as t]\cTropic\oi Cancer and back a- 
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gain, there is not an equal ballance, but thepreiTure of 
the Southern //^w^y^i^^r^ of the ^/> muft needs be great- 
eft, and confequently the Brife muft blow all that feafoa 
from the South Eaft, and when the iS'^-?! returns again to 
the South-ward of the Line as far as Capricorn ^nd. back 
again, the preifure of the Northern^ Hemifphere muft 
needs preponderate and make the wind blow all that 
half year from the North-Eaft. -i^nd this feems to ac- 
cord very well with experience, for their Northern Mon- 
fbns are in our Winter feaion when the Sun is in the 
Southern iJigns, and their Southern ones in our Summer 
v^\\tVL he is in the Northern Signs. 

The fourth thing I have mentioned is the ftated Win- 
ters and Summers, which are to be found in diftant pla- 
ces of the fame To^^^^m^ at one and the fame time. For 
example the Rivers oi Indus and Ganges,w\ittQ, they enter 
the f?^<?a/?, do contain between them a large Cherfone/m 
which is divided in the middle by a ridge of high hills 
which they call the Gate, which run along fromEaftto 
Weft and quite thorow to the Cape Comori. On the one 
iidtis Malabar^ and on the other Coromandel. On the 
Malabar fide between that ridge, of Mountains and the 
Sea, it is after their appellation Summer from September 
xXWJpriL In which time it is always a clear skie, with* 
out once or very little raining. On the other fide the 
hills on theCoaftbf Coromandelit is at the fame time 
their Winter, everieday and nightyeelding abundance 
of rains; and from -4^n7 to September it is on the Ma^ 
labar fide their Winter, and on the other fide their 
Summer, fo that in little more than 20 Leagues jour- 
niein lome places, as where they crofle the hills to S'. 
Thomas^ on the one fide of the hill you afcend with a 
fair Summer, on the other youdefcend with a ftormy 
Winter. The like is faid to be at Cape JR^^algate m 
Arabia. And Dr. Trap/mm relates the iamc oi Jamaica^ 
Intimating that there is a ridge of hills which runs 
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Eaft to Weft thro the midft of the IJIand, and that the 
Plantations on the South fide of thefe hills have from 
iVbt^^;^^^r to v^r^V a continual Summer, whilft thofe on 
thejNorth fide have as conftant a Winter,6c e contra from 
jipril to November^ 

From thefe and luch like accounts it feems evident 
that a bare leflening of the Jtma[pheres Gravity will not 
occafion rain, but that there is alfo needfull either a fud- 
den change of Winds, or a ridge of hills to meet the 
Current of the Air and Vapours, whereby the Particks 
of the Vapours are driven together and fo fall down into 
drops of rain. And hence it is that whilft the wind 
blows from the North-Eaft, t^/^. from November to Jpril, 
there are continual rains in the Northerly Plantations of 
Jamaica and on the fide of Coromahdel in the Eaft-//?,^/^/, 
becaufe the winds beat againft that fide of the hills, and 
fo there is fair weather onthe other fide of thefe hills, in 
Malabar, ^nd the Sonthttrx Plantations oijamaica.thtt^ 
being no winds to drive the Vapours together. But in 
the Southerly Monfon , vi^. from j^pril to November^ 
Malabar, and the Southern Plantations o^ Jamaica have 
floods of rains, the wind beating againft that fide of the 
hills, whilft mCoromandel and the other fide of Jamaica 
there is fair and clear weather. The Maps make thofe 
Mountains oi Gate run South and North, and if fo the 
Monfons muft blow from other points by reafonof the 
neighbouring Countries and IJlands^ or elfe this is not 
the truecaufeof thele fealons. 

This ferves alfo to clear the ncyit thing mentioned, vi^. 
thefingularityof leafons in P^r^^ beyond any other parts 
of the Earth, -and feems to be affign d by Jcojla as the 
caufe of it. Peru runs along from the Line Southwards 
about 1000 Leagues. It is laid to be divided into three 
parts, long, and narrow, which they call ia^i^?/. Sierras 
and Andesi the Lams or plains run along the South Sea 
Coaft; the Sierras are all hills with (bme Vallies; and the 
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Jndes fteep and craggy Mmntams. The Lams have 
fome t€ii Leagues in breadth, in fome parts lefs and in 
fome more, the Surra coutains fome 20 Leagues in 
breadth, the Jndes as much, fometimes more, fome- 
times le[s, they run in length from North to South, and 
iu breadth from Eaft to Weft. This part of the World 
is fa id to have thefe remarkable things, i. All along 
the Coaft in the Lmos it blows continually with one only 
wind, which isSouth and South- Weft, contrary to that 
which ufualiy blows under the torrid ^ne. 2. It never 
rains, thunders, fnowsnor hailesin all this Coaft or jL^- 
nos tho there falls fometimes a fmall dew. 3. Upon 
the A^^des it rains almoft continually, tho' it be fome- 
times more clear than other. 4. In the Surra, which 
lies betwixt both the cxtreams, it rains from September to 
April, but in the other feafons it is more clear, which is 
when the Sun \% fartheft off, and the contrary when it is 
neareft. Now the reafon of all feemsto be this. The 
Eaftern Brifes which blow conftantly under the Line be- 
ing ftopc in their Courfe by the Sierras and Andes, and 
ye^the'fame B«/„ being to be found in the South Sea 
beyond Peru^ as appears by the eafie Voyages from P^r/^ 
to the Philippines, a Current of wind blows from the 
South on the plains oiPeru to fupply the Eaftern Brife in 
the South fea .• and there being but one conftant Gale in 
thele plains, and no contrary winds, nor hills for it to 
beat upon, this fecms to be the reafon why the Vapours 
^re never or very feldora driven into rain. And the An-^ 
^^j- being as high perhaps in many places as the Vapours 
afcend in the hig heft degree of the ^^/^^//?^^f/^ Gravity, 
this may probably be the realon why the Eaftern Bnfe 
beating conftantly againft thefe hills occafion rains upon 
them at all fealons of the year. And the Sierras being 
itleems lower than the ^/?a^/, therefore from September 
to April, when the .SV//^ is neareft, and fo the At mojpheres 
Gravity lefs, and the Vapours lower, they are driven a- 
gainft the Sierras into rain. The 



The laft thing I fliallofFer to your Gonfideration isa- 

neot thoie ftrong and laftiiig winds which ufualtyfall 
out 2iho\xt i\\^ jEquinoUials^ and that for any thing I can 
iearn thro' all parts of the known earth. The caufes 
of thofe particular^ various, uncertain and unconftant 
winds which do blow in t\it Countries without the Tr(?- 
pickf^ and that moll frequently mlslountainous places and 
more feldom in great plains luch as Poland^ I cannot fo 
eafily conjedure ; but thofe general winds which ufually 
fall out everie where about both MquinoUials , (eem to 
proceed from fome general caufe, and this I take to be 
the change of the Mc?;^?/^/ and trade winds about thefe 
times between the Tropicks. For there mull needs be 
about thefe leafons a change of the B a lla?ife of the ^t^^ 
fno/phere according to what I have difcourfed on the 
third head, and this I think cannot but occafion flrong 
winds over all thg Earth. 

Thus, Sir; at the defire of the Philofophical Society, 1 
have prefunid to trouble both them and you with thefe 
farther Notes I had by me concerning Weather. The 
undoubted truth and certainty of all thefe Phenomena 
I cannot warrandi( moft of them I had from Purchas 
his P//^nmj*,whofe Relations do not now pafs for fabu- 
lousj far lefs can I afTert my Gonje<Stures to be their 
true caufes. I have propoled both only that I may 
give you occafion to employ yont Philofophical Cor- 
refpondence on ^this fubjed: alfo , and particularly 
to engage your acquaintances who go to the Eaft or 
Weft Indies, to get particular and certain informa- 
tions of the ftated Seafons between the Tropic!^ both 
as to winds and rains, &c, in the open ^S'^^x , the 
Bayes y Continents y ^c, and the particular fituations 
of the Mountains ^s to the Quarters of the Heavens 
where thofe different Seafons are on their oppofite 
fides^ and that your Learned Society may continue ta 
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take this fubjecSfc to their particular confi deration, 
and you may be pleased to favour me both with 
your own thoughts and thoie of the Reverend Dr. 
Wallis on this head. I do by thefe prefent my molt 
humble Service to your meeting and am^ 

Sir. 

Tour mofi Ajfechnate Freind 
Aberdem 

and Humhk Servant 

Sept. 4. i6Bfi 

GEORGE GARDER 
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ExtraB of the fecond Letter. 
Sir, 

THere have been two Monftrous births this year in 
this place, both Females; the firft was two perfedlly 
form'd Children above and below the belly, having two 
heads, four arms, and four legs, only the two arms which 
flood next other were not per fe<5lly*form"d into hands 
and fingers , the breads beginning to joyn thereabouts,- 
there was but one belly , tho' fomewhat bigger than 
ordinary, one Navel and Navel-&.nng tyed to one after- 
birth; yet therewere four buttocks, two diftind: funda- 
ments, and the two privities were confounded together. 
'Tis thought they might have been brought forth alive, 
but that they ftaidlong in the birch, for that both heads 
prefenting together, the Midwife thought they had been 
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Twins, and tbrnft one of tliem always back. The other 
had all the due proportions of one Child, the head ex- 
cepted; it having two heads, the one ftanding behind 
the other, the foremoftlefs than the doe proportion, and 
bowed down upon the breaft having yellow hair, and 
wanting nothing ot the due proportions of the face fave 
one Cheek beneath the ey; the other bigger than ordi- 
nary, ftanding fomewhat higher, having no face which 
they fuppoie to have been disfigured by the back part of 
the other. Neither of thefe were opened ,• the Mothers 
are alive. I had the account oi the firft: from a Thyfician 
who was calld to the Woman in hard Labour, and fome 
women who were affiftantsj and the other from two Mid- 
wives who were prefent. 

Upon the 'B^ver of Bon, a little below the bridge near 
the levers mouth, there is a bank, the face of which is 
broken down, and it is full of ftones which one would 
think were in/er/; they are all either round or oval, of 
different fizes; the faces of moft of them are broken off, 
they are foftand will eafily rub down with your hand, 
they are of different gntts and colours, and are made 
up of different fands and clays mingled together, the 
clay is foft both to hand and taft,in fome of them white, 
inothers gray, tho' in fome places the clay and fand are 
hardned to the confiftence & colours of fuch oval ftones 
as weufually feein thefields, but where they are at the 
fofteft, the bed that each ftone lyes in,is alwayes hard and 
of another gritt and colour. What light this may give 
to the Natural Hijiory of the formation of ftones, Ifhall 
leave to the difquifition of others. 

There are fome things, which, tho' inconfiderable in 
themfelves, yet, may have their own place in the Hijhry 
of Nature, and will not be unacceptable if they have not 
been taken notice of already s I Oiall only mention one 
or two of them relating to Infers. Mr. Leewenhoeck 
Numb.- 94 and 97 of the Phih Tranf. was the firft who 
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gave notice of the five little rnftruments which are on 
theheadof the jB^^ before, four whereof are two pairs, 
the one being call'd by him fcrapers, the other Arms, the 
fifth he calls the Wiper, fuppofing that by it they wipe off 
the honie from the fiowers. This laft is truly the Sucker 
or Probofcis being hollow and made up all of Circulai; 
Fibres, wherewith the Bee lucks the Honey from the 
flowers. 

The G/e?^2^/^^^ which break forth from the Attire ok 
flowers, defcrib'd by Dr. Gr^M? and Malpighius, which 
are all for the moll part of an oval figure and of diffe- 
rent colours, fome white, fome yellow, fome red, 
feem to be bags of Liquors and are the materials 
which the Bees carry in for their wax, as is evident not 
only from the different colours of the wax upon their 
legs according to the different colours of the Globulets 
of the refpecStive flowers we fee them light upon, but 
for thatallo if you take them gathering wax from^ny 
particular flower, and view a fmal parcel of that wax 
with a Microfcope jon will find it to confifl oithtGlobulets 
of the fame flower, tho* it is not not fo eafie to difcover 
what Liquor they make ufe of to caufe them to ftiick 
together. 

On the inner fide of the hinder Legs of Bees on the 
joynt towards the toe,next to that on which they carry the 
wax, there are a great many rows of yellow fharp point- 
ed ftiff briftles, let all in order like the teeth of Combs 
for Hnt, which I look upon as the Inftruments where- 
with they break thefe Globulets and prepare their wax. 



Aberdeen 

July 17 » i6%^. 



Sir Tour AffeBionate Coufen 

and Servant 
GEORGE GARDEN, 

HiJlori(e 



